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MECHANICAL VARIABLE REVERSIBLE TRANSMISSION 
CROSS REFERENCE TO RELATED APPLICATIONS 

Not Applicable. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 

OR DEVELOPMENT 

Not Applicable. 

REFERENCE TO A MICROFICHE APPENDIX 

Not Applicable. 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD 

This invention relates to a transmission and, more particularly, to a mechanical 
variable reversible transmission eliminating the need for a clutch to change gears 
between forward, neutral and reverse positions. 

PRIOR ART 

It has heretofore been proposed to use a belt-pulley type transmission for 
automobile driving systems. In such driving systems, the transmission is required to 
have an ability of transmitting the engine rotation in a reverse direction as well as in a 
forward direction. For the purpose, the transmission is provided with a reverse drive 
gear mechanism. 

For example, U.S. Patent Application No. 4,673,377 to Akutagawa discloses a 
belt-pulley type transmission having a forward-reverse selecting gear mechanism 
provided between the power clutch and the input member of the belt-pulley mechanism. 
In the proposed transmission, however, problems have been encountered in that the 
direction of rotation of the input member of the belt-pulley mechanism is changed 
between the forward and reverse drive modes. Such change in the direction of rotation 
of the input member causes a change in the direction of the torque which is being 
transmitted by the belt so that the life of the belt is shortened to an undesirable extent. 
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Unfortunately, conventional gear-changing transmissions are expensive, 
complicated and inefficient in design. The requirement to constantly shift gears also 
creates "gaps" when accelerating. Thus, the operation of conventional transmissions 
do not provide smooth acceleration and require the need to manually shift gears 
between forward, neutral and reverse positions. Another shortcoming of conventional 
prior art is that they require a significant number of mechanical parts to transfer engine 
power to usable torque and, therefore, such prior art require more maintenance. 

BRIEF SUMMARY OF THE INVENTION 
In view of the foregoing background, it is therefore an object of the present 
invention to provide mechanical reversible transmission, which overcomes the 
shortcomings of related prior art. These and other objects, features, and advantages of 
the invention are provided by a reversible transmission including a support frame 
including top and bottom surfaces and an elongate drive shaft supported by the frame. 
The drive shaft has input and output end portions extending outwardly from the top and 
bottom surfaces and also has a longitudinal axis. 

The present invention further includes an elongate idler shaft supported by the 
frame and spaced from the drive shaft. The idler shaft has a longitudinal axis extending 
substantially parallel to the longitudinal axis of the drive shaft and has one end portion 
extending outwardly from the top surface of the frame. The present invention further 
includes a drive mechanism operably connected to the drive and idler shafts, 
respectively, and has an input for causing same to rotate in a first direction about the 
respective longitudinal axis thereof. The drive mechanism includes a plurality of pulleys 
and a belt operably connected to same for assisting to control rotational acceleration of 
the drive and idler shafts. The drive mechanism further includes an idler drive gear 
operably connected to the idler shaft. 

The present invention further includes a mechanism for governing the rotational 
direction of the drive shaft and is operably connected to the drive mechanism for 
causing the drive shaft to accelerate in the first direction and to thereby cause the idler 
shaft to rotate at a relative speed. The governing mechanism cooperates with the drive 
mechanism for causing the drive shaft to reach an idle stage and thereafter cause the 
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drive shaft to rotate in a second direction after same accelerates from the idle stage. 
The present invention further includes a sprocket operably connected to the output end 
portion of the drive shaft and rotates in the same direction thereof. - 

The governing mechanism preferably includes a stub shaft, a main drive gear 
operably attached thereto and to the idler drive gear, a planetary drive gear mounted to 
the stub shaft for cooperating with the main drive gear, and a drive gear connected to 
the drive shaft and inter-geared with the planetary drive gear. The governing 
mechanism may further include an output drive gear connected to the drive shaft 
adjacent the output end portion thereof. The output drive is preferably connected to the 
drive gear and the planetary drive gear and the sprocket. 

The governing mechanism may further include a support plate and a shoulder 
bolt for connecting same to the stub shaft. The present invention may further include a 
plurality of bearings engageable with the drive and idler shafts and for assisting to 
maintain same at substantially stable positions during operating conditions. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

The novel features believed to be characteristic of this invention are set forth with 
particularity in the appended claims. The invention itself, however, both as to its 
organization and method of operation, together with further objects and advantages 
thereof, may best be understood by reference to the following description taken in 
connection with the accompanying drawings in which: 

FIG. 1 is a perspective view showing a mechanical reversible transmission, in 
accordance with the present invention; 

FIG. 2 is a perspective view showing a bottom portion of FIG. 1; 

FIG. 3 is an enlarged cross-sectional view of FIG. 1 ; 

FIG. 4 is a cross-sectional view of the drive and idlers shafts with the planetary 
drive gear positioned thereabout; 

FIG. 5 is a schematic diagram of the relationship between the gear members 
when the present invention is operating in a first direction; and 

FIG. 6 is a schematic diagram of the relationship between the gear members 
when the present invention is operating in a second direction. 
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DETAILED DESCRIPTION OF THE INVENTION 
The present invention will now be described more fully hereinafter with reference 
to the accompanying drawings, in which a preferred embodiment of the invention is 
shown. This invention may, however, be embodied in many different forms and should 
not be construed as limited to the embodiment set forth herein. Rather, this 
embodiment is provided so that this application will be thorough and complete, and will 
fully convey the true scope of the invention to those skilled in the art. 

The apparatus of this invention is referred to generally in FIGS. 1 and 2 by the 
reference numeral 10 and is intended to provide a reversible drive-type transmission for 
providing motion to a vehicle. Advantageously, the apparatus 10 effectively eliminates 
the need to employ traditional gear-changing transmissions when transmitting power 
from an engine to a live axle. It should be understood that the apparatus 10 may be 
adapted for use in boats, lawn mowers, heavy construction equipment and other similar 
vehicles. 

The apparatus 10 includes a support frame 1 1 having substantially planar 
sidewalls defining a substantially rectangular housing. A plurality of elongate members 

12 extend upwardly from outer corner portions of the support frame 1 1 to further define 
the housing of the apparatus 10. An elongate drive shaft 13 passes through the support 
frame 1 1 and extends outwardly therefrom. In particular, the drive shaft 13 has input 
and output end portions 14, 15 disposed above and below the top and bottom surfaces 
of the support frame, respectively. 

Now referring to FIG. 3, a cross-sectional view of the apparatus 10 is shown 
wherein the drive shaft 13 is connected to a variable pulley system or drive mechanism 
16 adjacent to its input end portion 14. An idler shaft 17 is spaced from the drive shaft 

13 and extends substantially parallel thereto. Such an idler shaft 17 is operably 
connected to the drive shaft via the drive mechanism 16 and a governing mechanism 
18. The idler shaft 17 has input and output end portions wherein the input end portion 
extends outwardly from the top surface of the support frame 1 1 . Such an input end 
portion is also connected to the drive mechanism 16. 

In particular, the variable pulleys 19, 20 are operably connected to each other via 
a conventional V-belt 21, as readily known to a person or ordinary skill in the art. 
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Accordingly, the drive mechanism 16 is banded by the V-belt 21 for transmitting motion 
therebetween and to change the direction and point of application of a pulling force and 
the applied force thereof. The drive mechanism 16 further includes an idler drive gear 
22 connected to an output end portion of the idler shaft 17, via a conventional bolt. A 
plurality of bearings 23 are engageable around an outer surface of the idler shaft 17 and 
along a length thereof so that same can be maintained in a substantially stable position. 

A governing mechanism 18 is operably connected to the drive shaft 13 and the 
drive mechanism 16. Similar to the idler shaft 17, a plurality of bearings 24 are spaced 
along the length of the drive shaft 1 3 and engage the outer surface thereof for assisting 
to maintain same in a stable position within the support frame 1 1 . 

The governing mechanism 18 includes a stub shaft 25 spaced from the drive 
shaft 13 and extending substantially parallel thereto. A shoulder bolt 26 connects the 
stub shaft 25 to a support plate 27. Such a support plate is connected to both the stub 
and drive shafts 25, 13, respectively. A conventional planetary drive gear 28 is 
mounted for rotation upon the stub shaft 25 and is inter-geared with a conventional drive 
gear 30 connected thereto generally midway of the drive shaft 13. Such a planetary 
drive gear 28 cooperates with the drive gear 30 and assists in determining a relative 
speed and a direction of travel of the drive shaft 13. 

A main drive gear 29 is connected to an end portion of the stub shaft 25 and is 
spaced from the planetary gear 28 by a plurality of spacers 31 . The main drive gear 29 
is also connected to the drive shaft 13 and the stub shaft 17. A second plurality of 
spacers 32 help maintain the drive gear 30 and main drive 29 separated and at stable 
positions within the support frame 1 1 . 

An output drive 33 is slide mounted upon the output end portion of the drive shaft 
13 and is operably inter-geared with the planetary drive gear 28. The output end portion 
of the drive shaft 13 is mounted within the support frame 1 1 and engaged with the drive 
shaft 13 via a plurality of bearings 35. A conventional sprocket is connected to the 
output end portion of the drive shaft 13 an rotates in sync therewith. 

Now referring to FIG. 4, a cross-sectional view of the planetary drive gear 28 is 
shown as including a plurality of gear portions 37-39 spaced apart adjacent to a 
perimeter thereof. The drive shaft 13 extends through the center portion of the 
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planetary drive gear 28 and is provided with a conventional key 36 adjacent the output 
end portion thereof. Such a key 36 cooperates with the drive gear 33 and sprocket 34 
and serves as a wedge for selectively preventing rotational movement thereof, in a 
manner well known in the art. 

Now referring to FIG. 5, a schematic diagram of the apparatus 10 is shown 
wherein the variable pulley system or drive mechanism 16 is connected to main drive 
and idler drive gears 29, 22, respectively. The idler drive gear 22 is operably connected 
to the main drive gear 29, which cooperates with the drive gear 30. Such a drive gear is 
operably connected to the output and planetary drive gears 33, 28, respectively, as 
clearly shown. The output drive gear 33 is operably connected to a conventional 
sprocket 34 including a plurality of teeth and connected adjacent to the output end 
portion of the drive shaft 13. 

Notably, when the apparatus 10 is moving in a forward or first direction, the drive 
mechanism or variable pulley system 16 is engaged and, therefore, the idler drive gear 
22 along with its associated idler shaft 17 are moving some direction of drive. In such 
an operating condition, the V-belt 21 is engaged. As shown in FIG. 6, when the 
apparatus 10 is moving in a reverse or second direction, the drive mechanism 16 and 
the idler drive gear 22 are engaged so that the associated idler shaft 17 and V-belt 21 
are in an operating or active mode. 

In particular, upon rotation of the drive shaft 13, the idler shaft 17 rotates at a 
relative speed and is governed by the regulation of the variable pulleys or drive 
mechanism 16. Upon rotation of the idler shaft 17, its associated drive gear 22 rotates 
to thereby effects the rotation of the main drive gear 29 to thereby cause rotation of the 
planetary drive gear 28 and drive gear 30 connected thereto. The rotation of drive gear 
30 causes rotation of the drive shaft 13 at its output end portion. The variation of the 
drive shaft 13 rotation, induced by the variable pulleys 19, 20, causes a rotation of the 
output end portion in a first direction that is controlled or governed by the relationship 
between the various portions of the planetary gear 28. 

Accordingly, the variation of the drive shaft 13 rotation causes the output end 
portion thereof to rotate in the first direction. As the idler shaft 17 is accelerated in its 
rotation, or the variable pulleys 19, 20 are adjusted, the output end portion of the drive 
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output reaches an idle stage and idler shaft 17 does not rotate. Upon further rotational 
acceleration of the drive 33, the output end portion thereof is caused to rotate in an 
opposite direction. Advantageously, the momentum of the vehicle powered by the 
apparatus 10 can be changed between forward, neutral and reverse directions without 
needing to change gears via a clutch. 

While the invention has been described with respect to certain specific 
embodiments, it will be appreciated that many modifications and changes may be made 
by those skilled in the art without departing from the spirit of the invention. It is 
intended, therefore, by the appended claims to cover all such modifications and 
changes as fall within the true spirit and scope of the invention. 
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